SUMMARY An endoscopic Doppler device has been used to predict which patients with bleeding peptic ulcers will require surgery to stop their bleeding. The results show that if a Doppler signal can be elicited from an ulcer then the likelihood of rebleeding sufficient to require surgery or lead to death is increased very significantly.
The widespread use of fibreoptic endoscopy in the diagnosis of upper gastrointestinal bleeding has failed to bring with it any great improvement in survival rates. 1-3 This is not surprising as most mortality is caused either by rebleeding or by the sequelae of the surgery carried out to stop it.4 5 If diagnostic endoscopy is to affect mortality it must therefore either influence the incidence of rebleeding itself or contribute constructively to the criteria for surgery. Leaving aside the promising developments in therapeutic endoscopy such as lasers and heater probes, simple diagnostic endoscopy does not influence the incidence of rebleeding. There is evidence that careful attention to the endoscopic features of a peptic ulcer will allow some prediction of its likelihood of rebleeding.68 A prediction based on these criteria alone, however, may not be sufficiently accurate to influence the decision about surgery usefully.9 In an attempt to improve predictive accuracy we have developed a Doppler device which can be passed down the biopsy channel of the endoscope and will detect a patent artery in the base of an ulcer. The equipment has been described elsewhere'2 and similar equipment is now available commercially. The outside diameter of the transducer is 2-25 mm and it can be used with any forward or forward/oblique viewing endoscope having a biopsy channel size of 2-8 mm or greater. A bridge mechanism as on the Olympus GIFK2 is an advantage under some circumstances as it allows greater precision in the placement of the transducer. Side viewing endoscopes such as the JF1T or JF3.7 are also suitable.
Methods

PATI ENTS
During the period from October 1980 to December 1984 a total of 569 hospital inpatients were endoscoped in the Freedom Fields Hospital Endoscopy Unit because of haematemesis and/or melaena. Four hundred and twelve of these patients had peptic ulcers showing no stigmata of recent bleeding or were found to be bleeding from a lesion other than peptic ulcer. These were excluded from further study as our own experience and that of others6 8 10 shows that in the absence of stigmata the incidence of serious rebleeding is negligible. One hundred and sixty ulcers were found in the remaining 157 patients. There were five oesophageal ulcers, 80 gastric ulcers, three stomal ulcers, six pyloric canal ulcers and 66 duodenal ulcers. All these ulcers showed stigmata of recent haemorrhage. One hundred and eleven ulcers in 109 patients were excluded for the reasons shown in Table 1 . This left a total of Tables 2 and 3 . Diagnostic endoscopy was carried out on the next routine list after admission unless the patient's condition caused concern when endoscopy was done as an emergency. Most patients were endoscoped within 24 hours of their admission. Endoscopy was carried out with an Olympus GIFK2 and if a peptic ulcer was found the ulcer base was washed with water through a washing catheter before assessment of visual stigmata was made. Each ulcer was assigned to one of the following groups: (1) Dark stains, (defined as dark brown or black stains not raised above the level of the slough). (2) Adherent clot, (defined as 'organised' clot that will not wash off the ulcer base). (3) 'Visible vessel', (defined as a small dark spot definitely raised above the level of the slough).
If more than one of the above features were present the ulcer was graded as showing the stigma with the higher number. The Doppler transducer was then passed via the biopsy channel of the endoscope and worked systematically across the surface of the ulcer. Care was taken to cover as much of the ulcer base as possible but in some cases coverage was incomplete because of the position of the ulcer. A positive response was recorded if an unequivocal pulsatile sound could be heard in the headphones in time with the patient's pulse. In order to distinguish between a signal coming from a deep structure such as the aorta and an artery actually in the ulcer base a positive response was only recorded if the signal was localised to a small area and could be made to disappear with slight movements of the transducer (Fig. 1) . Details of the endoscopy findings including the type of visual stigmata present were made available to the referring clinical team but the Doppler findings were withheld. The patient was then managed according to the policy of the clinical team concerned. After the patient's discharge from hospital or death the notes were reviewed. If the patient had undergone surgery and the third died before operation could be performed. Thus a total of 10 cases rebled from a confirmed site and in eight of these the ulcer was Doppler positive and in two, Doppler negative. Four other patients underwent surgery. In two cases this was done for obstruction, in one case for perforation, and in one semi-elective surgery was carried out for repeated episodes of pain and melaena. There were five deaths in all; four were from bleeding, one of whom had been operated on. One death was from an unrelated cause. Thirty nine ulcers in 38 patients did not rebleed and all but three of these ulcers were Doppler negative. The fraction rebleeding in each stigma group is shown in Table 4 . No case with simple dark stains rebled and none were Doppler positive. In the fresh clot group and in the visible vessel group the presence of a positive Doppler response enhances the likelihood of rebleeding to a statistically significant level using the Fisher-exact probability test. Thus in general an ulcer with adherent fresh clot had a 30% chance of rebleeding. If this ulcer was Doppler positive its chances of rebleeding rose to 67%. Whereas if it was Doppler negative the chances fell to 14%. In the case of an ulcer with a visible vessel the overall risk was 44%. If the ulcer was Doppler positive this rose to 80%. None of the four Doppler negative cases with visible vessels rebled. When these groups are combined the results are highly significant p<2x10-5. The presence or absence of a Doppler signal correctly predicts the final outcome in 44 of the 49 patients (90%). The sensitivity of the test given by the proportion of true positives is eight of 11 (73%) and the specificity, the proportion of true negatives is 36 of 38 (95%) (Fig. 2) .
Discussion
It is of interest that the majority of ulcers are Doppler negative in spite of the fact that they are assumed to have been the site of a recent bleed. This is probably because the initial event of erosion into the artery resulted in first bleeding and then spontaneous thrombosis back to the next branch. This would accord well with the findings that Doppler negative ulcers have a low risk of re- 
